[Minor secondary-structure variation in the 5'-untranslated region of the beta-globin mRNA changes the concentration requirements for eIF2].
Nucleotide sequence changes increasing the number of paired bases without producing stable secondary structure elements in the 5'-untranslated region (5'-UTR) of the beta-globin mRNA had a slight effect on its translation in rabbit reticulocyte lysate at its low concentration and dramatically decreased translation efficiency at a high concentration. The removal of paired regions restored translation. Addition of purified eIF2 to the lysate resulted in equal translation efficiencies of templates differing in structure of 5'-UTR. A similar effect was observed for p50, a major mRNP protein. Other mRNA-binding initiation factors, eIF4F and eIF3B, had no effect on the dependence of translation efficiency on mRNA concentration. Analysis of the assembly of the 48S initiation complex from its purified components showed that less eIF2 is required for translation initiation on the beta-globin mRNA than on its derivative containing minor secondary structure elements in 5'-UTR. According to a model proposed, eIF2 not only delivers Met-tRNA, but it also stabilizes the complex of the 40S ribosome subunit with 5'-UTR, which is of particular importance for translation initiation on templates with structured 5'-UTR.